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University of the Western Cape
South Africa has been noted to be undergoing a process of rapid epidemio logical transition in terms of patterns of health and disease (Steyn et al 2000) . The prevalence of diabetes mellitus in South Africa has increased drastically over the years (Somers et al 2006) due to population growth, ageing, urbanization, and an increase in prevalence of obesity and physical inactivity (Wild et al 2004) . It has been estimated that approximately 1.5 million South African's are suffering from diabetes mellitus, a disease that ranks third in South Africa in terms of mortality and morbidity for the general population (Steyn 2007) . Moodley and Rambiritch (2007) state that the greatest weapon in the fight against diabetes mellitus is knowl edge. Health education has become an important part of medical care. Health care professionals such as physiothera pists have an important role to play in increasing awareness of diabetes mellitus, disease prevention and health promotion. Physiotherapists are in an BACkgROuND Diabetes mellitus, an international pandemic, is a growing public health concern and its prevalence is escalating exponentially, with a high frequency of morbidity, premature mortality, disabi lity and loss of productivity (Steyn 2007) and high health care costs (Levitt et al 1999) . The disease affected approxi mately 170 million individuals world wide in the year 2000 and is estimated to be 366 million by the year 2030 (Wild et al 2004) . Among these affected peo ple, almost 85% burden is in develop ing countries (Nguma 2010) . Although com mu nicable diseases still contributes the most to disease burden, Murray and Lopez (1997) reported that by 2020 noncommunicable diseases (NCDs), including hypertension and diabetes, will surpass communicable disease as a cause of death. This coincides with find ings from the Western Cape Burden of Disease Report (2007) (Talat, Nabeel & Naueen 2003; Shera, Jawad & Basit 2002) . No studies regarding physiotherapy stu dents' knowledge of diabetes mellitus has been conducted in South Africa. While chronic diseases of lifestyle are a major challenge for health care profes sionals in the Western Cape, it is impe rative that higher education train ing institutions are linking the knowledge of students to the needs of the com munity. Therefore, the overall aim of this study was to establish undergradu ate physiotherapy students' knowledge of diabetes mellitus and its risk factors at three (3) universities in the Western Cape, South Africa.
MEtHODS
Ethical clearance and permission were obtained from the relevant authorities. The study employed a crosssectional, quantitative design. The population included 619 undergraduate physio therapy students registered for the 2009 academic year at three universities in the Western Cape, South Africa. All students were invited to participate in the study. Data collection was during June/July 2009 in either a class setting or not. The participation rate of less than 55% could be attributable to the nature of two of the universities' curriculum, as specific time for completion of the questionnaire in a class setting could not be done as a result of some of the students being on holiday and others on clinical placements.
The purpose of the study was clearly explained to the participants at the begin ning of each session. Questionnaires for the other two participating universities were left with the specific class coor dinators. Students were contacted by the class coordinator and asked to complete the questionnaire after the purpose of the study was explained to them. Each participant received an information sheet explaining their voluntary participation, confidentiality of information obtained as well as their right to withdraw from the study at any time with no impunity. Signed, informed consent was obtained from each participant.
Data were collected by means of a structured, selfadministered question naire consisting of three (3) sections. Section one requested sociodemo graphic information such as gender, age, institution, year of study, study year during which diabetes mellitus is taught at the university, family history of dia betes mellitus, diagnosed with diabetes mellitus and race/ethnicity (included for statistical purposes). Selfdescription was used for ethnicity classification. The selfconstructed section two con sisted of true or false responses to nine (9) diabetes mellitus risk factors. Section three consisted of the 24item Diabetes Knowledge Questionnaire (DKQ24), developed and validated by Garcia et al (2001) . It has twentyfour (24) true and false statements relating to diabetes mellitus knowledge and has been used in several international studies (Chilton, Hu & Wallace 2006; Mauldon, Melkus & Cagganello 2006) . The DKQ24 has demonstrated internal consistency with a reliability coefficient of 0.78. The questionnaire was piloted on ten (10) physiotherapy students to assess face validity and applicability of all the items for this population as well as the time it took to be completed. Only a few grammatical changes were made to section 1 and 2 before the final questionnaire was administered to the study sample.
Data obtained from the questionnaires were analyzed using the Statistical Package for the Social Sciences (SPSS) version 16.0. The data were subjected to both descriptive and inferential statistics.
Demographic data were expressed as percentages, means and standard deviations.
Data analysis included crosstabulations using the Chisquare test for association between sociodemographic and specific varia bles (knowledge of diabetes mellitus and its risk factors). The alpha level was set at p<0.05.
RESultS
Three hundred and fifty one (351) par ticipants completed and returned the questionnaires. Only those question naires (n=338) with fully completed sections 2 (diabetes mellitus risk factors) and sections 3 (DKQ24) were included in the data analysis. Therefore thirteen (13) questionnaires were excluded.
Thus the final response rate was 54.6% (338/691). The low response rate was a concern but other college studies have also obtained participation rates of approximately 50%, so the present response rate is not out of line (Reifman & Watson 2003) . The final sample consisted of 82.0% (n=277) females and 18% (n=61) males with a mean age of 20.80 years (SD=2.02). The university representations were relatively equal in participation with 30.2% from Univer sity A, 32.5% from University B and 37.3% from University C. More than half of the students (63.6%) reported that they did not have a family history of diabetes mellitus.
KNOWLEDGE OF DIABETES MELLITUS
The following criteria for knowledge cat egories were used: inadequate for ≤ 59%, marginal ≥ 6075% was and adequate for ≥76% correct answers (Williams et al 1998) . Overall, 60.7% of the study sample had adequate knowledge, 32.5% had marginal knowledge and 6.8% had inadequate knowledge of diabetes mellitus. Table 1 presents the responses to the 24item Diabetes Knowledge Questionnaire (DKQ24). Participants could select 'True' or 'False' for the different statements. The majority of the participants (97.3%) knew that there are two main types of diabetes. Further more, 96.4% of the participants agreed that the usual cause of diabetes is lack of effective insulin in the body. More than two thirds (66.9%) of the participants did not know that dia betic patients should cleanse a cut with iodine and alcohol and 60.9% did not know that eating too much sugar and other sweet foods is not a cause of diabetes.
Seven of the 24item DKQ questions had significant associations with the year of study, as illustrated in Table 2 . Significantly more of the 1 st year parti cipants had incorrect responses to the abovementioned seven diabetes knowledge items. This concurs with the signi ficant association found between categories of knowledge of diabetes mellitus and year of study as significantly more 1 st year students (x 2 = 42.048, p=0.000) had inadequate knowledge of diabetes mellitus. This finding is not exceptional as all three universities only cover the diabetes topic in the 3 rd and 4 th year of their curriculum. Furthermore, significantly more participants from University A (14.7%) than University B (1.8%) and University C (4.8%) had inadequate knowledge of diabetes mellitus (p=0.002). No significant association were found between knowledge of diabetes mellitus and having a family history of diabetes mellitus (n=6) and being diagnosed with diabetes mellitus (n=2) respectively.
KNOWLEDGE OF DIABETES MELLITUS RISK FACTORS
The majority of the students were able to identify obesity (95.6%), unhealthy diet (96.2%), impaired glucose levels (93.8%), raised fasting blood glucose levels (94.7%) and high cholesterol (75.1%) as risk factors for diabetes mellitus. In contrast smoking (64.8%) and high blood pressure (69.0%) were not readily identified as common risk factors of diabetes mellitus, as illustrated in Table 3 .
A significant difference was found between knowledge of risk factor items and gender, with females more likely to identify an unhealthy diet (x 2 = 10.981, p=0.027) and obesity (x 2 = 18.786, p=0.016) as risk factors for diabetes mellitus. Furthermore, significantly more 1 st year students did not identify smok ing (x 2 = 25.230, p=0.000), while 2 nd year students did not identify increased blood pressure (x 2 = 20.310, p=0.002) as risk factors for diabetes mellitus respectively. Williams et al (1998) stated that patient education plays a key role in the pre vention and control of the adverse health effects of CDLs such as diabetes mellitus with knowledge of risk fac tors as well as the nature of the disease remaining the most important goals of diabetes mellitus education programmes. This study highlights that physiotherapy students demonstrate average knowl edge of diabetes mellitus and its risk factors with almost forty percent (39.3%) of the participants having inadequate to marginal knowledge of diabetes mel litus. This could have a negative impact on the knowledge the students convey to their patients.
Acknowledgement of the risk factors of diabetes mellitus plays a pivotal role in its prevention. Rajaram (2007) states that the increased prevalence of diabetes mellitus in the South African population could be associated with risk factors being poorly monitored and prevented. It is of utmost importance that physio therapy students should be able to iden tify wellknown risk factors for diabetes mellitus in order to correctly inform their patients regarding the modifiable risk factors. The levels of knowledge of diabetes risk factors of the participants are promising as seven of the nine risk factors were readily identified by 89.7% of the participants. These results coin cide with a study among medical stu dents where 95% of the clinical students and 86% of the preclinical students have significant knowledge of the risk factors of diabetes mellitus (Mumtaz,
Ashfaq & Siddiqui 2009).
Prevention is always better than cure. The benefits of exercise in diabetes prevention and management has been proven in several studies (Gill & Cooper 2008; MayerDavis 2008) . The results of this study is promising as 83.1% of the students know about the key role physical activity plays in the prevention of diabetes and its complications.
The divergence in knowledge of dia betes mellitus between the participating universities can be due to the difference in the content of the module as well as teaching styles (didactic vs problem based learning). The current curricula of the participating universities focus mainly on individual patient and dis ease management, aiming at preventing disease deterioration of the condition. Due to the rapid increase of diabetes mellitus cases globally, it will be impos sible to manage all those affected with diabetes mellitus individually (Hjelm, Mufunda, Nambozi & Kemp, 2003) . This means that measures have to be directed against the development of the disease, thus focusing on the healthy person. Preventive activities must be aimed at the entire society via com munity intervention programmes, and need to be integrated with measures directed against other diseases such as hypertension and cardiovascular dis ease. Therefore the universities should move away from the 'individual disease management approach' to a population based approach.
lIMItAtIONS AND RECOMMENDAtIONS Of tHE StuDy
The findings are relevant to students of the three universities in the Western Cape only and cannot be generalized to students of other South African uni versities. However, the present findings lay the groundwork for similar studies amongst health science university students. Lastly, casual deductions can not be made about the results gained as the study utilized a crosssectional study design.
CONCluSION
Knowledge of diabetes mellitus and its risk factors are essential for primary healthcare in order to prevent comor bidities that can increase the burden of the disease. Although the results of the study revealed that almost 60% of the undergraduate physiotherapy students in the Western Cape have adequate knowl edge of diabetes mellitus, some areas are still lacking. The lack of basic knowl edge could influence the effectiveness of patient education and therefore have dangerous consequences for the patient diagnosed with diabetes mellitus. The physiotherapy curricula should include a sound knowledge base about diabetes mellitus and its management, as well as populationbased health promotion programmes for patients with diabetes (prevention of possible complications) and health promotion activities to raise awareness among healthy people (pre vention of the disease).
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